Abstract-Breast cancer incidence rates tend to increase in Indonesia and worldwide. Chemotherapy is an important breast cancer treatment which improve survival rate but also has many side effects. Leukocytopenia is one of the most common side effects that can be life-threatening due to opportunistic infection. Genetic polymorphism has been linked to inter-individual variations in terms of toxicity response of anticancer drugs. C3435T polymorphism in exon 26 of Multi-Drug Resistance 1 (MDR-1) gene which encodes P-glycoprotein (P-gp) is considered to be associated with increase of leukocytopenia incidence during chemotherapy. This study aim to investigate the association between MDR1 C3435T polymorphism with the grading of leukocytopenia in breast cancer patients treated with chemotherapy. 72 Indonesian female breast cancer patients from Haji Adam Malik Hospital who received chemotherapy containing doxorubicin-paclitaxel were selected for this cohort study. DNA was extracted from peripheral leukocytes and MDR1 C3435T polymorphism was analyzed with polymerase chain reaction restriction fragment length polymorphism (PCR-RFLP). Patient data were collected for 3 cycles of chemotherapy. Association between MDR1 C3435T polymorphism with the grading of leukocytopenia was assessed using Kruskal-Wallis test. Decline of absolute leucocyte count during 3 cycles of chemotherapy was assessed using Wilcoxon test. Genotype deviation and allele frequencies were also determined by HardyWeinberg Equilibrium. Patients were divided into 4 ethnics: Bataknese, Minangkabau, Javanese and Acehnese. Distribution of MDR1 C3435T polymorphism was varied among these ethnics. The frequencies of MDR1 C3435T genotype for wildtype (CC) was 22 (30,6%), heterozygous (CT) was 38 (52,8%) and homozygous mutant (TT) was 12 (16,7%). There was no association between MDR1 C3435T polymorphism and the grading of leukocytopenia (p>0,05). The average of absolute leukocyte count was differ after the second chemotherapy and after the third chemotherapy (p<0,05). The allele and genotype frequency from Hardy-Weinberg Equilibrium showed no significant deviation. MDR1 C3435T polymorphism had no association with leukocytopenia in breast cancer patients treated with doxorubicin-taxan regimen, meanwhile there was a trend of absolute leukocyte count declining post chemotherapy cycle 2.
Breast cancer is the second most common cancer overall in women worldwide with nearly 1,7 million new cases in 2012 [1] . In Indonesia, breast cancer is the most common cancer among women with incidence rates are 26 per 100.000 women and breast cancer patients have the highest number of hospitalization with percentage is 16,86%. The total number of hospitalized breast cancer patients in Adam Malik Hospital, Medan, Indonesia, were 532 women in 2012 and majority of cases were diagnosed in late stages [2] .
Chemotherapy is the important breast cancer treatment which improve survival rates but also has many side effects. One of the most common adverse event is leukocytopenia which can be life threatening definitely by opportunistic infection [3] . These resulting in reduction of anticancer drug's doses and delays chemotheraphy which compromise treatment outcomes [4] , [5] . Human Multidrug Resistance Gene (MDR1) encodes Pglycoprotein (P-gp), a 170-kDa multidrug transporter/ efflux pump. P-gp responsible for efflux of wide variety of liphophilic compounds, including multiple chemotherapeutics agents such as antracycline (doxorubicin), taxanes (docetaxel, paclitaxel), alcaloid vinca, epidopolitoxin and tamoxifen. P-gp is expressed primarily in gastrointestinal tract, liver, kidney, testis, placenta, blood-tissue barrier,breast, bone marrow and peripheral leukocytes [6] , [7] , [8] .
Nowadays, more than 100 variants of MDR1 gene have been reported. One of these, a silent single nucleotide polymorphism which located in nucleotide position 3435 that change cytosine base (C) to Thymin base (T) on exon 26 (C3435T) has been found to be associated with altered P-gp function [9] , [10] . Several studies showed SNP C345T, TT homozygotes had significantly decreased duodenal P-gp expression, in CD56+ natural killer cells and in cell lines derived from ovary, mammary and kidney [11] , [12] . In hematological toxicities, homozygous variant (TT) have 1,5 times of absolute neutrophil count declining than group which have wildtype genotype (CC) [13] .
Based on differential expression, those patients with low-expressing MDR1 genetics variant (TT homozygous) could be more likely to doxorubicinpaclitaxel induced leukocytopenia. Therefore, we investigated the association of MDR1 gene C3435T polymorphism with the grading of leukocytopenia in breast cancer patients.
II.METHOD
72 Indonesian breast cancer patients from Haji Adam Malik Hospital who had been diagnosed and treated with doxorubicin-paclitaxel regimen were selected for this cohort study from February to August 2014. Eligible patients had histological confirmed breast cancer, had planned to get paclitaxel-doxorubicin regimen, range of age 16-68 years old, had a normal of liver function and kidney function, had a normal complete blood count (CBC), available to sign informed consent. Patient who smoking, had a history of cardiac disease, hematologic disease and had previous radiotherapy 3 month before were excluded from this study.This study was approved by medical faculty Ethic Committe.
Blood samples were taken from anticoagulated (EDTA) peripheral venous blood. Genomic DNA were extracted using genomic DNA Purification Kit (Promega Corporation, USA). SNP in MDR1 (C3435T in exon 26) was analyzed by PCR-RFLP assay using the primer sequences 5'-TGTTTTCAGCTGCTTGATGG-3' and 5'-AAGGCATGTATGTTGGCCTC-3'. 
Kruskal-Wallis Test
In this study, no association between polymorphism of MDR1 gene C3435T and the grading of leukocytopenia was observed (p > 0,05). In this study, we can find trend of absolute leukocyte count declining (table 5) . Distribution of frequency of alelle and genotype was using HardyWeinberg Equilibrium (Table 6 ). Based on table 6, p > 0,05 which showed that there was no any significant deviation of alelle and genotype frequency from Hardy-Weinberg Equilibrium. Allele Frequencies C= 57,14% T=42,96%
IV.DISCUSSION
The breast cancer incidence varied among 4 ethnics. Several studies had confirmed female breast cancer incidence vary considerably across racial and ethnic group. Difference between incidence rates and survival rates from different ethnic resulted from culture factor and environment such as exposure to carcinogenic agents, socioeconomic factor and genetic. Unpreventable risk factor including age when get the first menarche, age when get menopause and age when born first child. These was associated with the duration of estrogen exposure. Reproductive hormones are thought to influence breast cancer risk by increasing cell proliferation [14] , [15] . Majority of patients didn't have family history of breast cancer, this finding was contradictive with studies showed that women with a family history of breast cancer are at increased risk of developing breast cancer [16] . Majority of the patients had no history of contraceptive oral. The risk of breast cancer increases with age, most breast cancer are diagnosed after age 50. The contradictive finding showed that breast cancer risk factors are multifactorial [15] . From this study, frequency of polymorphism MDR1 C3435T varied among the ethnics (Table.7) The frequency of wild type and variant alleles in position 3435 detected in this study did not differ significantly from those reported for Japanese and Chinese population. Different result with Indonesia population due to different ethnic and the number of subject were fewer than subject from this study. [25] This result showed that drug response differentiation based on interindividual and interethnics difference become important for certain population.
From this study, polymorphism of MDR1 C3435T had no association with leukocytopenia. This result was relevant with several studies that showed there was no association between polymorphism of MDR1 C3435T with leukocytopenia event [26] . This result was contradictive with other study in 58 cancer patient who get docetaxel monotherapy that there was an association between homozygous variant (TT) of MDR1 C3435T with grade III leukocytopenia. [27] , [28] Another study showed polymorphism of MDR1 C3435T had association with grade III and IV leukocytopenia in acute lymphoblastic leukemia patients. [29] This contradictory result may indicate that SNP of MDR1 gene should be analyzed according to complete haplotypes. Collection of several SNP that had link were known as haplotype. The most common haplotype was the polymorphism of C3435T combined with G27T and C1236T [30] . Haploptype would be considerable for differentiation of P-gp function than just one SNP.
V. CONCLUSION
There was no association of MDR1 C3435T polymorphism with leukocytopenia meanwhile there was a trend of absolute leukocyte declining with more chemotherapy cycles. A study with a larger sample size must be carried out to make definite conclusions. It is hoped therefore that pharmacologic results present here will encourage investigators to analyze haplotype of MDR1.
